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(54) NEW SELENIUM-CONTAINING ALIPHATIC COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject new compound useful for increasing the 
refractive index of a transparent optical material or a plastic lens to decrease the edge 
thickness thereof. 

SOLUTION: A compound of the formula: (Z)-(F)n [Z is Se or an alkylene; F is acryloyl, 
methacryloyl or the like; (n) is 2 to 6], for example, bis(acryloylthioethyt) selenide. The 
compound of the formula is obtained by allowing a halohydrin with an alkali metal selenide such 
as sodium selenide, adding a mineral acid such as hydrochloric acid, thiourea, and, if necessary, 
a solvent such as water or an alcohol, to the synthesized diol compound, stirring the mixture at 
60 to 1 20° C for 1 to 8 hr, hydrolyzing the produced thiuronium salt in the presence of a base 
such as sodium hydroxide or ammonia water preferably at 40 to 60° C for 1 to 10 hr, allowing 
the obtained dithiol compound to react with an acid halide and subsequently subjecting the 
reaction product to a dehydrohalogenation reaction using a base. 
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3, 3 -H- h^^X (4, 5~^^-X7tv>V'-2-^7 
-2--feU^-^P/^>. ex (4, 5-^* 
X7fx 0 ^rv-2-^7^>^;U) -3, 6, 9-hUtl/ 
^-^>-r*>-1. 1 1 - ex (3, 4-5 L ^-X7K+V 
-1-^7^^;U) . 1, 4 -ex (3, 4-^^-XtK 
^V-1-^7^;U) -2, 3-ex (6, 7-^* 
X/K^V- 1 - tW — 4-^7^^^7U) h 
MX (4, 5-5 1 ^-X7K^rV-2-5 1 7^>^;U) -3 
--trU^-6-^7^^7^ >- 1 . 8 - ex (3, 4- 



[0 0 3 3] *HeBlc«S3ffl^l4. '>fc<£:i5S 
(i) -e«s*t*2«ttJa±a><b*«B**t;ct*iBa 

drt^o **fElc<&&3£ (1) T*S$^^2ttgia±^ 
1b^^0)tifef^(4.. ^*ti=>CD2*(*. 3g{*. 4S<*^^ 

^«tt*a)-t<Dflia)#«<b^«B. fc«b**Bt>i»er::fc 

[0 0 3 4] ±B0)ttn3cIMl!ll*« S^LT^^tu^)^ 

*) 7^7U u— Hfr&ttH* SC (i) la^a^^x*'* 
s/ft**a. *;u*:7Mb^ttBL -rv v7t 

— Mb^H. 7U;u (e-;u. >rv^p^) fc« 

XTK*i/<b^1*ia. rt^#>»&tfA;utf>Ifc*i 
^;u*^h*^7tc>»a, t Kn+vi, 75 

/»a^^*?h7 5>s, 7s>a«3&<*if 

[0 0 3 5] SftWlcli. mx-li* jl* )Us 
ex (2-^;^?hif;W x;u^^ h\ 2, 3-v 
y ju^^ h- i -zfa/<y — i, 2, 

ilZf h^P/O. K^^X'J X'J I ;Ut- h^^rX (2 

h^^X (3->JU*^h^Pfcf**— h) . h'J 

>fa-;^p/^h'jx (2-^;u±i^ , h^7l-y , Jp 
u— h) . h U y^a— )\,zfn/0 h 'JX (3->;u* 
?h^Pt 8 ^-h) . 2. 5-ex (^;u^^h>^ 
^^-^x>. 2, 5 -^y h> 1 , 4 

-v^7>s 2. 3-ex (2-y;U^^KX5 L ;U5 1 

- 1 -^p/^>^^— ;u. ex (*)it>zf 

M -3, 6, 9-h'Jf7-1, 1 l-^^^v 

ju^(D^;u*^K^!BgS. v^p^^i>ju>fv 

y7t- v£ □^+*>;U^f 7ftv7t- *v 
'Jb>v>f7y7t-h, or. or' . ff J ' , a' ' ? 
-f h7^f ^+v'J l/>v^f Vv7t- 3--TV 
^p^xju-ar, a' -y7^>vMVv7t- 
^^fL/>y^Vv7t-h, hU^JU^ 
f^U>y>f7v7t-h, -f V7fvP>v-r Vv7t 

- K yy?P^yJ^$yvVVv7t-h, 1, 
3-ex MVy7th^fW ^>/? P^^r^V. ex 

(-fvy7th^f;i/) y ;u^;u^->^|cD-f v c*-*) 

k ex (/> 'j p-f ;u^^;u) /;ut^;u*>. 
ex (7^»JP<iHh+yifW ex^xy— ;u 
F, ex O^'jp-fiUh^yifiH ex^xy 
-;i/F, ex (7^'JP^^xh^yif^) eX3?x 
y— ;ua, ex (^^^'jp-r^xh^yxf^) ex 
:7xy — ;ua. yj-b U 'j u- h'j/^ 



(8) 



^m^- 1 1 -1 4 0 0 4 6 



I — ;u h Ux (T^ 'J h) . ^>^x'jx'j h— ;u 

P-OU^^^U) -1, 4-v^7>^|(7> 7 

^uu-hi, t^'Jp-Mj;^ :?*vx>. x^u 
vex;u<<>-tf > s v-r v^n^-;u^>-tf v 

g;u >fv^n^) Ib^lfeH. fx (3- 

xt°ft^Pt» x;i/7>f h\ i, 2-ex (3-x 
t? t°;u^7l-) x$>. 1, 2 -ex (3-Xt° 
^^■^a e^^x^i^*) -3- 
ptf;^:*-) e-;uv^p^^-y->^x/K^ 

vh\ t*X 7 1 / - Jl. A 'J y vJH-f 3, 4 
-l*>yy^P^vJMfJl/-3' , 4* -X?K* 
VV^7P^^>*;U7K4rVU— K 1. 2-^^-y-t 
KP7^Hy^'J :>vJUXX-x;Hf CD (^*) xtK^ 

SHb^SiS* 7$)\,Wt* $ frtk* ^ftKDl 
tK^S^Ks ^fJ^^t Kp^tK^^^K. ^7X^ 
u-f >». »* h'J> «J ^ ^7Kt°py «j *y 

gL 3-^;u*^h^p ^*?LSL ^*'J> 

ty^J3-;H x ^^v^Pt°7h>^. v^v^p 
e*>M*(D*;i/*>»H. *«J-fe"J>. /K'Jx^ui/ 

>SL T^x>. ^ -T^x> x y-*'JyX S^'J 

> s >fy*P>v75>* ex (4-75;v^O^ 
isM 1, (75/^f^) y^P^ 

^r-9->. ex (75y^fJk y;u^u^->. m-*v 

•Jl/>y7i>, > ^7i-b>y7=>?(D7=>H 

[0 0 3 6] ft. c;K&<D«ffi3tfWMtt. IB«jWii**i 

i*\ fc&A^cftizK«*wxi*ayaiLxai*iTtt«.-c 

^B3fc^^2 f i , tgl^±CDBitefe#-tr L/>ft* 
Mil. «fc-0*. 2lSl±6)Bl^t*l\ 

[0 0 3 7] *^0^IZ^S2l , tgJaJKDflifl»lBl#-t2U> 
<b**iatf**:ttl*ft**l*6tt*ll«**»*LT» 
&*L*«BB&tf ^9X5^2 u>Xli, a*, a (1) 
T?«*H*2W1IBJa±<Dllill»**irU><b*«3tt/lc-t 



[0 0 3 8] aa»d*fr3B. MB|P a 1(Dgffi?JI 
M<bLT. «<btta3b<»*L<ffl^&*i4. fiKbttttO) 

[0 0 3 9] J5lTI=*#M<j:«l»*«*-r*o x^;UT 
5> s 2-75/iVHk 4, 4'-y75/y^ 
xx;U> £ y^fJl/7SX h U x^Jl.7 5 h 
'J ^fib7 5 h'Jxf U>y7 5X N, N-yl 
f^S^x^y-jk N, N - vj* ^by^n^v 
n-*^/i^e;u*U>. e^'j tf'Jy 

y7 5K, 3/^»th7yh\ y75/7bt-h'J 
;U. y7'J;^7^X 7X'J > ■ :7xxn>*X*>» 
i£. Xfbyy75> • 7i-il'J>il E3*7^fc^ 

^i^yxf^s^ E^^Wi^yit 

3E^^/<b»JR ■ 7^'J^7 5>tt». 5E:7^b7>^ 
> • ^<>yJU7 £ >H{*^C7>T 5 h'J*^U*X 
?-f>„ h 'J x^UTfcX^-f hU^Pt°;U^X7^ 
HJ^^TfcX^O. hU^P^y^X7 
-f h l J / <>yJ^X7^ h U ^x~;U7txX^ -f 

i, 2 -ex (v^^;u7t^x^-< y ) x^ >s 1. 

2 -fx (^7? x -;U^X77 ^ 7 ) X$ >H(D7t^X^-r 
>H. y^ay^P7^h\ ^tt**** 
h\ f K79PPB, ^/^fJHIh'J^P^-f K\ v 
7f;m^P5-fK, h'j?f;mt/^P7^K, 

^^u-hs ^^gt^J/i-k X^T'J>^ 
ffi. ttlbXtt. 7tf;i/7th>IIB, 7^<bT^5- 
^7jU. ^bT;US-^A, h'J7ix;b7Jl/iX^A, 
f h7^V?P*°*y^X t- h7^h+v^^X 
f h7^PPf^X Pl^iky^AfOMXL ^< 

>v;uy ^^u^r^— v-f v^p bf;u/<— t*yy* 

— y-s e c-^U^-t*vv*-t^ 

t4*-f K, i. i -v- t -^;u/<— ***>V^p 
i,i,3, 3-f h7^ii/?W/^-t 

— K 2, 2 ' -TV" ex (4-^ h + V-2, 4-v 
^fjb/^Pih'JW . 2, 2 ' -TV^ex (2-v 



(9) 



ftfflW 1 1-14 0 0 4 6 



(2, 4-vyfJU\*bD~hU^) s t -^JU/*— 
5j-*V- 2 -X^JU^^-y-/ X— K n-^^;U-4, 

4 '-ex (t-?f;^-t+v) Ai/U-K t - 

A^^PPT^X h'J ^^x;ux;U7t^x^A 
-r h^nalBIB. h y ?xx ;ux;U7txx^A^^37 
p p«K. h 'J ?x— ^ux;U7^— ^A^^^ n aStt^ 

2ffllU±£«fflLT£<*:l>o 
[0 0 4 0] flUbfttMt^Jp^ftW-BoaSJraMI*. il®. 
*36a<z> 2 tgfe^±a>fliBS«i#-tr u>fc***fci***i 
t#trfflJiM*a>«m*ic»LTo. 001-1 o w t % 
(D®Hr*ffli>e>+L, *?£L< iio. oi-5wt%0g 

ffltrfflL^btl^o 0. 0 1%*lT?liMA < 'J^<, 1 
Ow t %££BK.T*RTfig*T?fc5rt^ 0>J;ll£. tK'V h5-f 
:7#®<fco;fcy. a&1±» ***tt. X!i»«tt**< 

[ o o 4 i ] BlbttMtottl::. BWIwlCtTHiao&ai* 
tefflt% rtflSBSSftk ftSSft*. SIW«flMMli!k SHbRS 
it»k ;S>§§£*4. ^JH*a>&a0>«aB»JH*€A]*. 

[0 0 4 2] |iEn^n^ia$#i: LTI£* 

<D 2 ^ia±<DlBJttfi£#-t: UXb^&t/^OffljS^. 
0 — 2 0 0°CO>;£Jg-e 1-1 0 0 9tfBl^ltr^T^)tl>5c 

if-g-fc^oTfi, 1 o°c^e>i 5 0 o ccD;ajSffiH-e^>^ 
lc*»U 4-7 OB#HT*S^£i**Ltf, »*Li*tt* 

[0 04 3] ik»*»«*(D»*'a)«*ft#t ft 
^1^4 0 0 nmJSLT(7)Sft^«*<ff*L<fflt^?>*t4o SI 

±a>8liK«i*4ruxb*lfcatf-ta>tt**. «J8§&ff 
*K Blbttaoaa* ;i/K©»«»lc«feoT*#< 
ftfr*<a44fcto«s-e#*i^ r-?- i — i o o om 

J/s e c(D5£ST*1 - 7 2 0 0 s e c gg£t $ 
[0 0 4 4] C*l*<7)S^I2. 



[0 0 4 5] S&tLfcfiES^Rtf^^^X^^^ U>X 

i*. i&aicKtjswttiJt. Hatfpttfii±. 

ifl. wBKfiih. /\— Ka- hA3. «SJ5lt=3- 

a. ifefe^s. ■ftAa*a>aaNft«iM»b¥NAa 
sa-rtw-o**. 

[0 0 4 6] 

[aaai jut. **w*stifi«atfitttfflirc*yjn» 

<D:&2£lc,fcoTffflIiLfco 

B«T** TV<»; ^UU-y tBWWtfflL^ 20°CT* 
Sfl3£Lfco 
[0 0 4 7] XXfll 

C#'J^*— ;U(D*J*) 4Btl/>2 4. 7gji (0. 3 
i 3^e;u) . P>tf'J»yh (HOCH2SO2N a • 2 H 
20) 9 035 (0. 5 8 4^E;U) 7KMiti~ 0 
) « ( 1 . 7 5^EJU) $7k4 0 0ml (DSfl? U CtllC^ 

p^x£ j — ;U7 7Si5 (O. 6 16^e;u) £BS"eti>o 

<u*tu 5o°c-c6^raiR)*Lfcc Kj£»raL a 

IET-e*SB*Lfca. -fV^/HbSOOml? 

a*»fco ^a>aaic^*a«6o» co. 7 8 8t 

;u) . 3 6%£Bl o Og|J (0. 9 8 8^e;u) 

t. ttttiST (108-11 o°o -eiftmsjt** 

f: c #£P&. h;L,X>3 0 0m I &1)U7Ltz : ,&^mz. 2 
5%7>^E-T7jC9 OgjJ (1. 3 2^U) $:^^IZiD^. 

Tii(7)7Kii^^*Lfco a6*tfc*«B*aa*-c^» 
& % 3 6%aaft*. *ft»*»EHTofc*. 

-feUX K4 7SP («*JS*7 3%) 

[0048] (T^uu-h^i) 5 o°azmmmw 

XK4 0SS (0. 2 0^) IC. S*yW'J>^L«ftf 
63-9PP^Ptft>»^P7<K70jf (0. 55 

^e;u) $aTi, HMt5«iiii»*Lfco aa 
Ttaifl)3-*ap?pet>»^P7'f k*-c** 

f£lfg*L. KJl/X>4 0 Om I *JPit***« l Jfi 
Lfcc H6*lfc«iK2, 6-v- t e r t 

-4->f;i/7x/-^o. igp^SD^r. rtlSSio 

-15°C[:S* > ^bh l JXfjl/7H>4 2ai (o. 4 
2^E;b) ^iSTL. HB*"C2l*IB»rtLfc. J»ffi«. 
3%«|200m I T?2Elft»U 7K*$ St[°3^ l J S L 

;b^^-x^;u) ti/-Kstcaas»fe. ca>aat 

3j3EJt9 8% (HPLCiS^) CDTIBxe ( 1 O ) (7) 



(10) . *#^¥l 1 - 1 4 0 0 4 6 



ex (T<? U p-T^^pJ-x^^) -tzU^KSOSP (JS36^ 

[0 0 4 9] 

(MS) ; m/z = 3 1 0 (M + ) 
( I R) ; C = C =1610— 1 620c m~1 
3090 — 3100c m"1 
SC (O) =1 670— 1 680cm 



[<b6] 

SY S \S\Se/S/ S \\ 



(10) 



(7cit##ff£%) 



8 
6 



C 

mmm = 3 s 

S3Wfi§ : 3 8 

[0 0 5 0] HJ6^J2 

(x* o *Mb^g0>^fiE) £SJt-trU>l 9. 7gp 
(o. 2 5^;u) ^tTK^^z-^ssomilcSiB* 

■tt. z*i\z*mit7\-^m-f h;^ai 1. sgp (o. 3 

O^EJU) tl7K>^^-iH 5 0m l^b^l)i§?SJ7K 
;§Tt;lTL, 1 BtFall&JSL^o 0-1 5°C(C« 

^fc^b. xe^p;ut K'J >2 O Ogf ( 1 . 1 6^E 
JU) fZCC7)J5J^^^iSTL. 1 B^PbI^L^o ^1^2 8 
%NaOH7Kl 4 3SP ( 1 . 0=EM 1 0- 1 

JSlCv^DPX^>iPX.TttaiL. ^(H]7K^^^T0fr 

In. ^olcSS^aEISLt, £££9 7% (GC;liJS 
(7)$g^) (Dv^'J vv;u-tr U- K2 1 (*E8fcJ|X¥4 2 

[005 1] (^xtK* v<k^i(D&*) fcEJt 9 7 % 

s A^vSe/V^ s 



H 

4. 6 
4. 6 
(b y 
O^EJU) 



1 

S S e 

2 0.7 2 5.5 
2 0.6 2 5.4 

GO 0)y^ , Jyv;i/tl/-K2O«..(O. 



fC. ft**3 9S (0. 5 1 =E)\,) . StTKlt 
hiH>100mk — iUOOmlf 

X> 2 O Om I <t7k200m I £*DX.T. 
U »&4ifcat5SO>Tll (*»> JilLfcc ±Jf<7)*r 

891 5 SB (ffliR*6 7%) 
fee CCDB^^v'J^yju^^A^P^ h^=77^r-(c 
TfMStetTlV &Jg9 3% (HPLCH$(Dtt*) CDT 
IBS do) ofx (2, 3-xeft- 1 -^atf 

;U) tU-h^1 1 m%tz (tt»i|R*4 5%) o 

[0 0 5 2] 
Kb 7] 



(ID 



(MS) ; m/z = 226 (NT) 

OR) ; ^S 7 = 1020— 1030cm- 1 



3MM= eiO-^ZOcm' 1 
660— 670cm* 1 

Slftlit : 3 2 . 
£3M : 3 1 . 

[0053] HJg^J 3 

x^;u) -t K4 ogpi:^Ov;u^^;uy^— ;uo. 

01 ZU (300ppm) Lfc 
tft. 2aTt'«EK?aSffofco o. 5 *f^x 

^— JUttfX^y h^b4ot^J|1 . 5mm££:£> 

i 2 o 0 cx*mnm%m^m&&W<»'J^*Tv<? u>X 

[0054] USSfl] 4 

ex (2, -tzU-K£l 



H S S e 

O 4.5 28.5 35.1 
8 4.5 28.6 35.0 

OUt h'JXf;i/75>0. O 2gfJ (2 O O 0 p p m) 

o. 5B$Fb1&. tf^x^E— juttfx'ry h^bftot* 

ij>J11 . 5 mm <b U>X^E— ;U KICjiA COT 
[0 0 5 5] tb&#] 1 

ex (2. 3-it 4 w-i-?pt 4 w -tu-Kom 

tpUlCeX (2, 3-It'ft-1-^Dt°il/) XJU? 



(11) ¥fffiWl 1 -1 4004 6 



[005 6] 1 J 





mm 


Nd 


yd 


HJfe#13 


/^ S V\SeA/ S V\ 


1.65 


35 






1.73 


34 


wtstmi 


S V\ S /V S 


1.70 


37 



[0 0 5 7] K#r^££ f>lc|fi]±-e^-So 



(72)*** »R (72)^BJ# $fcf *« 

(72)»w# ffi* mm 



